Objective: To investigate the feasibility of using a General Practice registrar (GPR) to coordinate rural palliative care services. Design: A quasi-experimental design was used. Intervention group participants received the GPR service, which involved liaison among the patient, family, General Practitioner, specialist palliative care team and community nurses. Specified risk assessment, care planning and continuity of care were provided. Patients in the comparison group received the standard service. Setting: Rural community palliative care. Participants: One hundred and ninety-one rural community palliative care patients (99 intervention and 92 control patients). Main outcome measures: Hospital admissions per 100 patient-days, bed-days per 100 patient-days and proportion of deaths at home. Results: Patients receiving standard care were twice as likely to spend ≥8 bed-days in hospital (OR 2.09 (95%CI 1.10-3.97); P = 0.02) and were more likely to have ≥ 2 admissions to hospital (OR 3.37 (95%CI 1.83-6.21); P < 0.001), per 100 patient-days than the intervention group after adjusting for diagnosis group (cancer or not) and residence in residential aged care. Controls were significantly less likely to die at home than the intervention group (OR 0.41 (95%CI 0.20-0.86); P = 0.02). Conclusion: This is a small proof of concept pilot study limited by lack of randomisation. The results demonstrate the feasibility of using a GPR to manage continuity of care for rural community palliative care patients. Given the potential confounding factors, further investigation via a larger randomised trial is required.
Introduction
Palliative care separations have increased by 51% over a decade, 1 and demand is projected to rise 4.6% annually. 2 Community palliative care is 50-300% less expensive than hospital-based care; however, although 74% of Australians wish to die at home, only 16% actually do. 2 In 2009-2010,~56 000 palliative care separations occurred in Australian hospitals, involving 663 000 bed-days, and a length of stay four times longer than average. 1 Unplanned admissions occur due to lack of after-hours care, inadequate symptom management and poorly coordinated care. [2] [3] [4] Care can be fragmented when delivered by multiple health professionals, 3, 5 and often happens following crises rather than as a planned trajectory, particularly when patients have not completed an Advance Care Directive (ACD). 2 Community palliative care delivery is particularly problematic for rural communities due to infrastructure/resource constraints, and sparse population distribution. 5 A systematic review concluded that policy should focus on intensifying home care. 6 General practitioners (GPs) should play a central role, as palliative care delivery by GPs reduces hospitalisations 7 and increases home deaths. [8] [9] [10] Barriers to involvement include unwillingness to provide after-hours care and lack of experience in palliative medicine, 8, [11] [12] [13] as Australian GPs only see 5-8 terminally ill patients annually. [14] [15] [16] Rural GPs may also find it difficult to access specialist advice. 17 The National Health and Hospitals Reform Commission recommends 'integrating multi-disciplinary primary health care services. . .better coordination and continuity of care. . . [and] strengthening consumer. . .empowerment'.
2 High-quality end-of-life care involves managing multiple co-morbidities, symptom control and 'psychological, social, loss/grief, practical and end-of-life preparation'. 18 Strategies include:
• empowering consumers through ACD uptake, 2 • improving communication between GPs and specialist palliative care teams to improve care coordination 15 and provide opportunities for GPs to strengthen palliative medicine skills and 5, 16 • providing after-hours and planned care based on regular risk assessments using end-of-life tools to maintain continuity of care and reduce admissions. 6 This study examined the feasibility of using a GP registrar (GPR) to facilitate communication among palliative care specialists, consumers and GPs, and provide risk assessment, care planning and continuity of care.
Methods
A quasi-experimental design utilised an intervention and comparison group. To manage the logistical constraints of service delivery over a large rural area, intervention group participants were drawn from community nursing area 2 (CNA2), and controls from two others. Participants were referred by general practices and specialists to the palliative care service. Adults ≥18 years with a terminal illness were eligible to participate. Potential participants (or person responsible if unfit to consent) were given an Information Sheet on study aims and completed a consent form to receive the registrar service. The data were de-identified to protect patient confidentiality.
Ethics approval was obtained from the North Coast NSW Human Research Ethics Committee (LNR060). Both groups received standard care (Box 1), but the intervention group had their care coordinated by the registrar after consultation with the patients' GP, Box 1: Standard services.
Palliative services
Initial assessment Care plan teleconference with GP and palliative care team Advance care plan creation Three monthly monitoring visits Acute symptom assessment/management plus specialist teleconference as required End-of-life care plan assessment (when AKPS ≤40)
End-of-life services
End-of-life care pathway initiation Death certification Bereavement follow-up What is already known on this subject:
• Most palliative care patients prefer to die at home, but the majority die in hospital.
• Avoidable admissions are caused by lack of after-hours community palliative care, fragmented care and the variable palliative care expertise and availability of general practitioners (GPs).
• There is insufficient information in the Australian rural setting on a model of community palliative care that addresses these issues.
What this paper adds:
• The results of this proof of concept pilot study demonstrated the feasibility of using a GP registrar to manage continuity of care for rural community palliative care patients.
• This model has the potential to smooth out variations in GP availability and expertise through improved communication among the GPs, specialists, nurses and the patient and their family, which may provide superior continuity of care from multiple GPs.
• Further research with a larger randomised sample is required to confirm these findings.
under the supervision of the Director of Palliative Care. The same two GPRs provided care throughout the study period. They conducted the initial patient assessment, and case conferenced with the medical and nursing teams and the family to develop the care plan. They also conducted 3-month follow-up (for stable patients) or re-assessed and updated the plan if the patient deteriorated. This service was initially available during business hours, but was extended to after hours as funding became available. In control, CNAs patient assessment, planning and care coordination were conducted by palliative care nurses. Age, gender, marital status, number of carers, diagnosis and postcode were recorded on enrolment. Resource Utilisation Group-Activities of Daily Living (RUG-ADL) and Australian-Modified Karnofsky Performance Scale (AKPS) scores guided functional assessment. A decrease in AKPS and increase in RUG-ADL scores indicate a decline in functional performance and increased dependency. 19 Other data routinely collected by clinicians using a data collection sheet and de-identified at death included:
• Date and source of referral, Missing or anomalous data were checked against unit records. Outcome measures included the proportion of home deaths and proportion with an ACD, and number of hospital admissions and bed-days per 100 patient-days.
Data were analysed using Stata14. 20 Descriptive statistics were calculated and differences between groups were tested using v2 or exact tests for categorical data and Wilcoxon rank-sum tests for continuous variables. Bed-days and admissions were calculated using the number of days or occasions admitted to a hospital, respectively, between recruitment and death, corrected for the number of days enrolled in the study and expressed per 100 patient-days. Because of the non-normal distribution, outcomes of bed-days and admissions were categorized into clinically and statistically meaningful groups.
Logistic regression was used to determine associations between factors and ACD completion, home death, admissions (≥2, <2) and bed-days (≥8, <8) per 100 patient-days. Independent factors investigated included gender, age (<75, ≥75 years), diagnosis (cancer or other), marital status (no partner, partner), AKPS (≤40, 50, 60 or ≥70) and RUG-ADL scores (1-5, 6-10 or ≥11). For the outcomes, statistically significant predictor variables (at P = 0.10) were identified using bivariate analyses. These were then included in the multivariate analyses. Multivariate logistic analyses were conducted for each outcome, which included the treatment group in all models as an independent factor to estimate the effect of the intervention on each outcome adjusting for significant clinical and statistical factors. Models were assessed using likelihood ratio tests and Wald statistics. Results for these models are reported using odds ratios (ORs) and 95% confidence intervals (CIs) for each factor.
The sample size analysis estimated that 50 patients in each group would be required to show a 30% difference in the proportion of patients who died at home between groups, with a power of 80% and an alpha level of 0.05.
Results
Ninety-nine intervention and 92 control patients participated over 2 years. The intervention group was more dependent at recruitment (Table 1 ), more were referred by a GP (72% versus 49%; P < 0.001), fewer had cancer (71% versus 84%; P = 0.02) and more completed an ACD (83% versus 22%; P < 0.001). Residential aged care (RAC) was the preferred place of care for 31% of intervention group participants versus 2% of controls.
Predictor variables are shown in Table 2 . A multivariate model that adjusted for diagnosis and RAC residence found controls were twice as likely to have ≥8 bed-days than the intervention group (OR 2.09 (95%CI 1.10-3.97); P = 0.024) per 100 days (Table 3) . After adjusting for age and RAC residence, multivariate analysis determined that controls were more likely to have ≥2 admissions than the intervention group (OR 2.67 (95%CI 1.39-5.11); P < 0.003) per 100 days.
Given 88% of RAC patients died in RAC, and more intervention group patients were residents on enrolment, when examining home deaths, RAC patients were excluded from the analysis. Controls were significantly less likely to die at home than the intervention group (OR 0.41 (95%CI 0.20-0.86); P = 0.02) ( Table 1) .
Discussion
These results demonstrate the feasibility of using a GPR to manage continuity of care for rural community palliative care patients. The percentage of intervention group patients dying at home overall (30%) compared favourably with those (16-19%) reported in Australian palliative care populations. 21 Although more controls had cancer, they were younger, more likely to be married and less care dependent at recruitment than the intervention group. Younger age and married status are associated with higher rates of home death. 21, 22 Adequate carer support is also a key component of successful home death, although lower functional status has been associated with a higher proportion of home deaths. 6 Despite this controls were more likely to be hospitalised, and had more bed-days.
This intervention addressed a key barrier to optimal community care of the dying: insufficient medical support, 4 which can be problematic in rural communities.
The intervention emphasised consumer engagement through ACD completion, with a significant improvement in completion rates. Forward planning using instruments to measure functional status, combined with as needed home visits to pre-empt crises provided a solid platform on which to deliver quality community palliative care. Better care coordination has been demonstrated to improve rates of home death in the international setting. Future studies will require a more reliable indicator of socio-economic status as estimation based on socioeconomic disadvantage by postcode 23 is not ideal. 24 In addition, as care was delivered in CNAs and GP practices were used to recruit participants, patients were not randomised to group, which is likely to introduce confounders. Also, a higher proportion of intervention group patients were referred by GPs, which may have biased towards a better fit of the program to patients' needs.
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Conclusions
Expertise varies greatly between GPs. Medical speciality registrars servicing multiple practices in a defined area may have the potential to smooth out these variations. This small proof of concept pilot demonstrated the feasibility of using a GPR to manage continuity of care for rural community palliative care patients. Larger, randomised trials to examine effect on services are required. Potential cost efficiencies and stakeholder's views on quality-of-life impacts should also be examined.
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